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The Role of Computers in LaRC R&D 
Graphics and Image Processing Session 
June 16, 1994 

Data Visualization and Animation ( DVAL ) Overview 
Presented by Kathy Stacy and Bill von Ofenheim 

Abstract : 

The Data Visualization and Animation Lab is an open shoo facilitv 
created ana supported by the Scientific Applications Branch of the 

Ro™ r nni» n S r tems Divisi °"' Tho OVAL is located in BuiWinf U68 
fn L! 101A ' An ex P erience d team of visualization experts is available 

Soc^ss^nglystim Mac^'^hf 

s : n g system (VIPS) is. a specialized system desianed for met 
processing of images recorded to videotape. The syUlm suSorfJJh* 

V ^ eo f ° rmats used at the Center, including JhI? I-VHS ?-Matic 

K-mgS 9 *^ ““Sr r video images ptod "« d ^ »iS tSn.ro?' 8 

video-rate")^ ^ saallzatlon experiments. The system allows for 

s^js-sr, s^oSLsssi-^bfoS^sf 

i^DVA^usInl tL d ^i?sL 

rgeSme?;ic n mappJng X modeI ia^deSeLpeS^o^c^ratel^ ^Tsoftware . 

images into 3-D soace The r?i« fr a,,,? Q . ° a ccurately map 2-D vapor screen 
to interactively SisualiL the 3-D Software T °olkit (FAST) was used 

numerical surface geometrv of the p_in?n sc ^ een ima ge data along with the 
using FAST, and a broadcast rmalit . ' Computer animations were generated 
produced on the SVS . ^ <1° y video containing these animations was 

one component of DVAL is the Scientific Visualization System (SVS) vhich 
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consists of a state-of-the-art digital video editing suite for creatina 
broadcast-quality videos from computer-generated results. These videos 
e used for analysis, presentation, and dissemination. Video helps 
the analysis process by providing real-time playback of images which 
may take hours to create thereby allowing researchers to get a better 
° f their time-dependent results. Video is also a highly 
por.abie and universal media for presenting dynamic data at conferences 

tPrh!of in9 f' Lastly video is an effective mechanism for abetting the 
technology transfer process by virtue of its inexpensive and self- 
contained nature. 

The philosophy behind the Scientific Visualization System is the 
preservation of _ the original image quality. Y S l ' ne 

This is accomplished by using digital component video equipment, 
d^tal ^° n f nt video is compatible with digital computers and 

mIo eii?f™°^ S ° ima ? e SUffers ^ss during transmission. 

Also editing and special effects are performed digitally so the 

integrity of the original image is always maintained. 

0 , T n er ® a f? thr ee phases to the video creation process: 1) Pre-Production 
2) Production, and 3) Post-Production. The pre-production phases in- 
volves creating a storyboard, writing a script, narrating the script 
aiding music. Not all of these : steps are required for each video but 
™ in ^ mum T each Vlde ° should start from a storyboard. The production 
phase involves creation of the images or: animations using existing 
packages (e.g. FAST, Wavefront, and TECPLOT) or special purpose codes 

£e^ed n to y S 5f e ?^ SOn r 1 t T? 6 ° reated i™9es/a„iLtio„s P ari then trLs- 
it either digitally using LaRCNET or via analog means such 

asS\S s transportable laser disk recording system. Video tapes created 
using a video camera such as used in wind tunnel and in-flight experiments 
are another means for production. Finally, the video is P 

te^^fade^SsLt 1 the . post-production phase using editing techniques 
(e.g. fade, dissolve, wipe, etc.), special effects (e.g. warps, split 
screens, layering, etc.), title generation, paint, and graphics. 
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DVAL OVERVIEW 


Background 




• Open shop scientific visualization facility 

• Located in Building 1268, Room 11 01 A 

• Created and supported by the Scientific Applications Branch of ISO 

• Objectives: 

1) provide and maintain a state-of-the-art scientific visualization 
capability at LaRC 

2) foster partnerships with LaRC researchers to apply 
visualization tools and techniques to enhance and enable 
science investigations 



DVAL OVERVIEW 


General Capabilities 

• Digital Image Processing 

• 3-D Interactive Computer Graphics 

• Data Visualization and Analysis 

• Video-rate acquisition and processing of video images 

• Photo-realistic Modeling and Animation 

• Video reports generation 

• Color Hardcopies 
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DVAL OVERVIEW 

Resources 

• Hardware Resources: 

Sun workstations, SGi workstations, PC, Mac 

Video Image Processing System (VIPS) 

Scientific Visualization System (SVS) 

Film scanner and flatbed scanner 

Access to Production Graphics Hardcopy Devices 

• Software Resources: 

Major commercial packages including PV-WAVE, KB-Vision, 
SGI Explorer, WAVEFRONT, TECPLOT, Mathematics, Fieldview 

Public Domain packages including KHOROS, Xv, Xloadimage 

In-house packages including ILLUME, Blobtoof, Thriool 



Video Image Processing System 

• Designed for post-processing of images recorded to videotape 

• Common applications include processing of wind tunnel or in-flight 
flow visualization experiments recorded on videotape 


• Video-rate digitization, processing, storage, and retrieval 



Sony video 
monitors 


Storage 
Concepts 
Real-Time 
Digital Disk 


VCR’s 

Time code 
reader/generator 


Sony Video 
Printer 


Sun workstation 
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DVAL OVERVIEW 


Sample Application 

• F-106B Leading-Edge Flow Visualization Experiment using a 
Rotating Vapor Screen Technique 

• Original data source: black & white videotape 

• DVAL products: a 3-D interactive visual analysis capability 

quantitative geometric position information 



DVAL OVERVIEW 
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DVAL OVERVIEW 


DVAL Mosaic Paqe 


Up-to-date on-line information about DVAL capabilities 
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DVAL OVERVIEW 

Scientific Visualization System 



Scientific Visualization System (SVS) is a State-of-the-Art 
Digital Video Editing Suite 

Produce Broadcast-Quality Video Tapes of Computer-Generated 
Results for : 

- Presentation 

- Analysis 

- Dissemination/Technology Transfer 


OVAL OVERVIEW 


SVS - Image Acquisition 



Digital 

Image 


-Abekas Digital 
Video Disk Recorder 


Analog 

Image 


Transportable Video 
Recording Rack 


Workstation / PC / Terminal 


RGBS 


















OVAL OVERVIEW 

SVS Production 


• Computer Programming : 




- Translators 

- Device Drivers 

- Simulators 

- Special Purpose Codes 


es : 



FAST 



TECPLOT WAVEFRONT 


• Transfer of Images to SVS 
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DVAL OVERVIEW 
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DVAL OVERVIEW 


SVS Hardware 



• DF/X Composium Digital Video Editor 

• Abekas Digital Video Disk Recorder 

• Sony D1 Digital Video Tape Recorder 


• Sony Betacam SP Tape Recorder (2) 

• Sony Betacam SP Tape Player 

• Sony Laser Disk Recorder ( 2 ) 

« Sony U~matic SP Tape Recorder 

• Sony U-matic Tape Recorder 

• Panasonic S-VHS Tape Recorder 

• JVC VHS Tape Recorder 

• Sharp VHS Tape Recorder 

• Sony Audio/Video Editor 

• Sony Audio Mixer 

• Sony CD Player 

• JVC DAT Recorder 

• Tascam Audio Cassette Recorder 

• Acoustic Systems Narration Booth 
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SVS Misc. 


• Creation of MPEG animations from : 

- Computer-generated images 

- Video tape 


• Services and material provided by SVS 
are free of charge 


• Contact : 

Bill von Ofenheim 
Scientific Applications Branch 
Information Systems Division 
X46712 

w.h.c.vonofenheim@larc.nasa.gov 



